Cell and tissue integrity requires the coordination of actin and microtubules and the linkage of these cytoskeletal elements to cell junctions. New findings reveal that the cytoskeletal linker protein Short stop works with EB1 and APC1 to help carry out this function.
in [11] ). The importance of these connections is underscored by the fact that mutations in different plakins cause a diverse array of diseases in humans and mice. The plakin plectin, for example, helps link integrins to the intermediate filament cytoskeleton. Human patients carrying mutations in plectin have the blistering disease epidermolysis bullosa simplex, due to defects in skin strength, and also have muscular dystrophy, via disruption of plectin's normal role in muscle.
The plakin family is large and diverse (reviewed in [11] ), with at least seven plakins in mammals. In addition, differential splicing of a single plakin can generate quite distinct isoforms. A subset of plakins, including Shot, form the spectraplakin family, in which the central rod domain is extended by an array of spectrin repeats (reviewed in [12] ; Figure 1A ). Mammals have two spectraplakins: bullous pemphigoid antigen 1 (BPAG1), and MCAF1. Differential splicing of shot, BPAG1, and MCAF1 gives rise to a heterogeneous set of isoforms with quite distinctive functions. The long isoforms of all three include an amino-terminal actin-binding domain, a rod domain including plakin/plectin and spectrin repeats, and a carboxy-terminal microtubule-binding domain. Shorter isoforms also exist, which in the case of BPAG1 bind intermediate filaments (via the plakin/plectin repeats). The function of the plakin/plectin repeats found in shorter Shot isoforms is unclear, as cytoplasmic intermediate filaments are absent in Drosophila. Once again the importance of spectraplakins is underscored by disease connections. Mutations in mouse BPAG1 lead to a combination of skin blistering and neuronal degeneration, while autoantibodies to BPAG1 can cause the human autoimmune skin blistering disease bullous pemphigoid (reviewed in [11] ).
Like its mammalian homologs [13, 14] , Shot can bind both actin and microtubules [15] . Further, in its absence there are defects in microtubule organization and polarity, which are manifest in many tissues, including the tendon cells [6] , mushroom body neurons [16] , and the trachea [10] . In at least a subset of these tissues, defects in actin organization are also noted. Subramanian et al. Based on its association with EB1 and APC1, the authors suggest an intriguing model in which the Shot-EB1-APC1 complex maintains a polarized array of microtubules by mediating the attachment of their plus ends to the cell-matrix junction. By binding microtubule plus ends, the complex may also limit further microtubule polymerization, preventing cell elongation. The authors further suggest that Shot might mediate cross-talk between microtubules and actin, perhaps via the small GTPase Rho, based on recent work showing that loss of shot during tracheal development mimics activation of Rho [10] . Together, these roles of Shot would help build a strong tendon cell, able to resist the stress and strain of muscle contractions that are essential to larval life. These results are a significant step forward. However, Shot's complex structure and diverse roles in different tissues suggest that additional regulators and effectors remain to be identified, and the mechanisms by which they help to regulate the cytoskeleton need to be elucidated. 
